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[57] ABSTRACT

A fluid powered mechanism has a housing with a gener-
ally cylindrical shape and circumferentially adjacent

axially extending primary and secondary tluid passage-
ways. Exhaust direction and rotary limit speed are con-
trolled by a flow reversing and regulating ring having a
first face with a thru slot and an adjacent blocking
flange and a second face having a turning flange which
is the reverse of the blocking flange of the first face. The

flow reversing and regulating ring 1s color coded to

- indicate the size of the fluid flow passageways and, thus,

the limit speed provided by the ring. The rotational
limit speed and the exhaust direction are determined by
selection of the color-coded flow reversing and regulat-
ing ring and by its orientation in the tool.

21 Claims, 3 Drawing Sheets
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FLUID FLOW REVERSING AND REGULATING
RING

BACKGROUND OF THE INVENTION

The present invention relates to a fluid flow reversing
and regulating ring for a fluid mechanism and in partic-
ular to an exhaust flow reversing and regulating ring for
a handheld pneumatic power tool.

For some pneumatic power tools it is desirable to
have a rear exhaust flow, while for other pneumatic
tools it 1s desirable to have a front exhaust flow to clean
the working area, for example. Some conventional tools
use a valve to reverse the flow of exhaust fluid. Other
known tools are constructed solely for front exhaust or
rear exhaust.

The disadvantage of a reversing valve mechanism 1is
the complex construction, assembly, and high cost. Also
the valve may permit leakage due to wear of the valve
parts or incomplete closure. The disadvantage of the
permanently front or rear exhausted tools is difficulty of
conversion for alternate exhaust. Also, additional single
use parts must be produced for each exhaust alternative.

Closely related to the exhaust configuration problem
is the desirability of obtaining different motor speeds for
the same motor construction. Typically this can be done
by sizing and shaping an orifice in the fluid flow path to
restrict fluid flow to a predetermined mass rate of flow,
thus limiting motor speed. Again, speed regulation can

be accomplished with a variable regulating valve or

alternatively, with many single use permanent parts.
However, the disadvantages of the known speed
regulating devices are similar to the flow reversing
problems. A regulating valve is complex and subject to
wear and partial operation. Permanent parts reduce the

flexibility of converting the tool and create logistical
problems in manufacturing the various parts. Both alter-
natives are costly to construct.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide fluid flow reversal and speed regulation for a
fluid mechanism with simpie and minimal number of
parts. '

It is another object of the present invention to pro-
vide a fluid flow reversal and speed regulation assembly
having simple manufacture, assembly, and reversibility.

It is another object of the present invention to pro-
vide a single switch ring member having two opposed
faces which provide forward exhaust in a first orienta-
tion and alternatively rear exhaust in a second orienta-
tion.

It is another object of the present invention to pro-
vide a fluid flow speed regulating member having a
single part for either flow orientation.

It is another object of the present invention to pro-
vide a fluid flow speed regulating member integral with
the fluid reversal member having simple construction,
easy assembly, and easy exchange.

In one aspect of the present invention the above ob-
jects are accomplished by providing a fluid flow revers-
ing and flow regulating ring for a fluid mechanism hav-
ing a mechanism housing having circumferentially and
axially extending primary and secondary fluid passage-
ways. The control ring has two opposed axial faces. A
first axial face has a thru slot and a circumferentially
adjacent blocking flange. A second face has a fluid flow

turning flange such that the flow turning flange 1s the
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reverse side of the flow blocking flange. Additionally,
for regulating the fluid flow, an orifice in the fluid flow
path has a predetermined area and configuration so as to
create the desired fluid back pressure in the fluid flow
path. The orifice of predetermined area is the fluid flow
thru slot of the first face for the forward exhaust align-
ment or the cross sectional opening defined by the turn-
ing flange of the second face and the housing rib for the
rear exhaust alignment.

The foregoing and other aspects of the present inven-

. tion will become apparent from the following detailed

description of the invention when considered in con-
junction with the accompanying drawings. It must be

- understood, however, that the figures are not intended
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as definitions of the invention but are only for the pur-
pose of illustration.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional side view schematically
illustrating a preferred embodiment of the fluid flow
reversing and flow regulating ring of the present inven-
tion;

FIG. 2 is a front perspective view of the control ring
and associated components of the present invention;

FIG. 3 is a bottom schematic view representing the
front exhaust mode of the present invention;

FIG. 4 is a bottom schematic view representing rear
exhaust of the present invention;

F1G. 5 1s a cross sectional view of FIG. 3 showing the
fluid flow control area for the front exhaust alignment
of the present invention; and

FIG. 6 is an axial cross sectional view of FIG. 4
showing the flow control area for the rear exhaust
alignment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to FIG. 1, a handheld pneumatic
power tool is disclosed. The tool includes a tluid inlet
12, a throttle control mechanism 14, and a fluid motor
16. A vane motor which produces rotary output for an
output spindle 18 is shown, but the present invention
can be adapted for any fluid powered motor.

The exhaust fluid from the vane motor exits the

motor chamber by exhaust ports 20. From the exhaust
ports the exhaust fluid i1s directed into a primary fluid

passageway designated 24. The primary fluid passage-
way directs the fluid to a fluid flow control ring 26, best
seen in FIG. 2.

The tool housing has two circumferentially adjacent
and axially extending fluid passageways. As previously
described the primary passageway 24 provides tluid
communication from the exhaust ports to the control
ring 26. A secondary fluid passageway 28 provides a
fluid flow path to the rear of the tool.

The control ring 26 1s substantially annular and has a
central bore 30 sized to fit over the motor chamber
cylinder. The control ring has two axially orientated
opposed faces. A first face 32 has a thru slot 38 and a
circumferentially adjacent flow blocking flange 40.

The second face 34 has a flow turning flange 42 that
is gradually inclined through the plane of the ring. The
flow turning flange 42 1s the reverse side of the blocking
flange 40 on the first face. '

When the control ring 26 is positioned in the tool
such that the first face 32 abuts the tool housing, as seen
in FIG. 3, the thru slot 38 1s aligned with the primary
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fluid passage 24. The fluid blocking flange 40 is there-
fore engaged with the secondary fluid passage 28. Thus
fluid from the primary fluid passageway 24 continues to
flow forward through the thru slot 38 into an exhaust
flange assembly 44 which is axially engageable with the
control ring 26. The flange assembly has a dispersal
flow passage 46 in fluid communication with forward
exhaust ports 48 for dispersing the exhaust fluid to the
atmosphere.

Alternatively, when the control ring 26 is orientated
in the opposite direction such that the second face 34 is
axially abutting the housing, as seen in FIG. 4, the turn-
ing flange 42 is aligned with the primary fluid passage-
way 24 and turns the fluid flow into the secondary fluid
passageway 28. The exhaust fluid flows to the rear of
the tool and i1s exhausted at rear exhaust ports 50. The
blocking flange 40 1s engaged with the flange assembly
44 to block front exhaust.

The annular control ring 26 also regulates the mass
rate of fluid flow through the tool. An orifice in the
fluid flow path has a predetermined area so as to create
fluid back pressure in the fluid flow path. For example,
as shown in the schematic of FIG. 5, for a front exhaust
configuration, the thru slot 38 can be constructed of
different predetermined areas and configurations so as
to create predetermined back pressures in the flow path
sO as to regulate the speed of the motor.

Alternatively, as best seen in FIG. 6, for a rear ex-
haust configuration, the orifice is the cross sectional
area 54 defined by the turning flange 42 of the second
face of the speed ring 26 and the face of the axial hous-
Ing rib 56. Again, this opening can be constructed so as
to create a predetermined back pressure to regulate the
motor speed. It should be noted that while for a given
ring, the thru slot 38 and the cross sectional opening 54
are of different absolute sizes, they are correlated so
that the back pressures each orifice creates regulates the
motor to a desired speed. Since the forward exhaust
path length i1s only about one-seventh of that of the
rearward exhaust path, 1t follows that, for a given mass
flow rate, the forward exhaust passageway should have
a smaller cross section than that of the rearward pas-
sageway. Thus a control ring 26 can be constructed so
that in either the forward exhaust mode or the rear
exhaust mode the control orifice 38 or 54 regulates the
motor speed to the desired maximum speed.

As best seen on the control ring of FIG. 2 the outer
circumference which extends to the surface of the tool
housing may contain an indicating means 58 which
aligns with an indicator on the tool housing surface to
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indicate whether the tool is in the front exhaust mode or -

the rear exhaust mode. Additionally, the outer circum-
ference of the control ring can be marked with addi-
tional indicating means such as a different color for
example, to indicate the size of the speed regulating
orifice. Each face of the control ring also has a raised
sealing rib (not shown) to effect positive sealing with
axially adjacent parts.

It should be noted that changes of exhaust direction
and limit speeds using this invention require disassembly
of the tool to reverse or to change the ring. It is contem-
plated that such changes would be made by a qualified
tool maintenance mechanic—not by the operator. This
would prevent inadvertent changes of speed and/or
exhaust direction.

While this invention has been illustrated and de-
scribed in accordance with a preferred embodiment
related to a handheld pneumatic power tool, it should
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be recognized that variations and changes may be made
herewith without departing from the invention as set
forth 1n the following claims.

I claim:

1. A flow reversing assembly for control of exhaust
fluid flow for a fluid mechanism comprising in combina-
tion:

a mechanism housing having circumferentially adja-
cent and axially extending primary and secondary
fluid passageways;

a control ring member having two opposed faces
comprising:

a first face having a thru slot in fluid communication
with said primary passageway and a circumferen-
tially adjacent biocking flange; and

a second face having a turning flange to direct ex-
haust flow to said secondary fluid passageway such
that said turning flange is the reverse of said block-
ing flange.

2. The flow reversing assembly of claim 1 wherein
said fluid flow is directed in a first axial direction in said
fluid mechanism by axially abutting said first face to
said mechanism housing such that the thru slot is
aligned with said primary fluid passageway.

3. The flow reversing assembly of claim 2 wheréin
said blocking flange i1s engaged with said secondary
fluid passageway.

4. The flow reversing assembly of claim 3 further
comprising means for indicating the alignment of the
control ring on an exterior surface of said control ring.

5. The flow reversing assembly of claim 2 further
comprising a thru flow flange assembly axially engage-
able with said control ring and having a dispersing flow
passage 1n fluid communication with said thru slot of
said control ring and the primary fluid passageway of
said fluid mechanism.

6. The flow reversing assembly of claim 1 wherein
said fluid flow is directed in a second axial direction in
said fluid mechanism by axially abutting said second
face to said mechanism housing such that the turning
flange i1s aligned with said primary fluid passageway
and said secondary fluid passageway.

7. The flow reversing assembly of claim 6 further
comprising means for indicating the alignment of the
control ring on an outer circumferential surface of said
control ring.

8. The flow reversing assembly of claim 1 wherein
said control ring further comprises means for regulating
the mass rate of fluid flow in the fluid passageways.

9. The flow reversing assembly of claim 8 wherein
said regulating means comprises means for regulating
the fluid back pressure in the fluid flow path.

10. The flow reversing assembly of claim 9 wherein:
the regulating means comprises a control orifice of a
predetermined area in the fluid flow path.

11. The flow reversing assembly of claim 10 wherein
the control orifice is the thru slot in the first face.

12. The flow reversing assembly of claim 10 wherein
the control orifice is the cross sectional opening defined
by said turning flange of said second face and a housing
rib.

13. An exhaust flow reversing member for a fluid
mechanism comprising:

an annular ring having two opposed faces;

a first face having a flow thru slot and a circumferen-
tially adjacent flow blocking flange: and
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a second face having a flow turning flange such that
said turning flange is the reverse of said blocking
flange.

14. The flow reversing ring of claim 13 wherein said
flow turning flange is the reverse side of said flow
blocking flange.

15. The flow reversing ring of claim 14 further com-
prising an outer circumferential surface of the ring hav-
ing means for indicating the alignment of the flow re-
versing ring.

16. An annular ring member in a fluid mechanism for
regulating the fluid flow comprising:

means defining an orifice in said annular ring member
in the fluid flow path having a predetermined area
and configuration so as to create fluid back pres-

~ sure in the fluid flow path;

said annular ring member further comprising two
opposed axial faces such that:
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a first face has a flow thru slot and a circumferentially

adjacent flow blocking flange; and

a second face having a flow turning flange wherein

said flow turning flange is the reverse side of said
flow blocking flange.

17. The annular ring member of claim 16 further
comprising a circumferential surface having means for
indicating magnitude of the predetermined area of the
orifice.

18. The annular ring member of claim 17 wherein; the
means for indicating magnitude of the predetermined
area of said orifice is the color of said ring.

19. The annular ring member of claim 16 wherein the
orifice is the thru slot in the first face.

20. The annular ring member of claim 16 wherein the
orifice is the cross sectional opening defined by said
turning flange of said second face and a housing r1b.

21. The annular ring member of claim 16 further
comprising; an indicator means on the outer circumfer-

ential surface to indicate direction of exhaust flow.
. * * * &K
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